Background: Ongoing, pre-stimulus oscillatory activity in the 8-13 Hz alpha range has been 14 shown to correlate with both true and false reports of peri-threshold somatosensory stimuli. 15 However, to directly test the role of such oscillatory activity in behaviour, it is necessary to 16 manipulate it. Transcranial alternating current stimulation (tACS) offers a method of 17 directly manipulating oscillatory brain activity using a sinusoidal current passed to the scalp.
In signal detection terms, the pattern of results reported in Craddock et al. [3] is 91 consistent with changes in response criterion rather than sensitivity, since alpha power 92 shifted hit and false alarm rates in the same direction. In addition, Gundlach, Müller, 93 Nierhaus, Villringer and Sehm [19] reported that the somatosensory alpha rhythm decreased 94 in power after tACS stimulation. Thus, in accordance with our results, decreases in power 95 should increase reporting rates for touch, increasing both false alarms and hit rates, and thus 96 not increase somatosensory sensitivity per se [3] . TACS stimulation might then change 97 response criterion, biasing participants towards or against reporting stimuli, rather than 98 changing sensitivity or detection threshold. Therefore, in order to test whether alpha tACS 99 stimulation would induce changes in response bias, we had participants perform the SSDT 100 while undergoing tACS. Participants sat approximately 70 cm in front of the monitor, with the stimulus array to the 120 left of their midline. Participants responded with a button box held in their right hand.
121
Timing and presentation of the stimuli was controlled using EPrime 2.0. All participants took part in two experimental sessions separated by at least two days.
130
Before beginning the experiment, the tACS montage was set up as above. The experiment 131 itself was split into two parts. In the first part, each participant's sensory threshold (i.e., 132 50% detection rate) was established using a two-alternative forced choice adaptive staircase 133 procedure. Participants were given a series of trials consisting of two consecutive 1420 ms 134 time periods. Each time period began with a green arrow presented for 400ms on the left 135 side of the monitor and pointing down towards the participant's finger. The numbers "1" 136 and "2" were written on arrows marking the start of the first and second periods respectively.
137
After the offset of each arrow, the screen remained blank for 1020 ms. On each trial, a 20 ms 138 tactile pulse was delivered 500 ms after the offset of either the first or second arrow. After 139 both time periods had elapsed, participants were prompted on screen to press button 1 or 2 140 on the button box to report whether the stimulus had been presented in the first or second 141 ALPHA TACS AND SOMATOSENSATION 7 time period. A further 1000 ms elapsed before the start of a new trial. Trials were repeated 142 until a stable 50% detection threshold was reached or up to a maximum of 150 repetitions 143 (no participant exceeded this maximum). Participants did not receive feedback.
144
In the main experiment, participants were asked to detect brief 20 ms tactile pulses 145 delivered at sensory threshold. In the sham condition, random noise stimulation was applied 146 for 30 s at 1.5 milliamps (mA). In the active condition a 10 Hz alternating current was 147 delivered at 1.5 mA for 25 minutes (the approximate length of the experiment). The order of was provided. Finally, the screen remained blank for 1 to 1.5 s before the next trial. 165 We first performed three analyses using a standard ANOVA framework. These analyses 166 were performed primarily for comparison with previous studies using the SSDT, which used standard ANOVA analyses of touch reporting rates and of the signal detection measures 168 sensitivity (d ) and response criterion (c). For all analyses, we combined "Definitely yes" and 169 "Maybe yes" into "yes" reports and "Definitely no" and "Maybe no" into "no" reports.
164

Data analysis
170
For the analysis of Type-I signal detection measures, we calculated d and c separately 171 for trials with and without a light, and during active and sham stimulation. "Yes" reports on 172 touch trials were hits; "yes" reports on no touch trials were false alarms. "No" reports on 173 touch trials were misses; "no" reports on no touch trials were correct rejections. Thus, we for multiple comparisons were conducted to decompose significant interactions.
180
In addition to our standard ANOVA analyses, we also fitted a Bayesian generalized 181 linear mixed effects model with a logistic link function using the brms package (see below).
182
A key advantage of using a logistic link function is that it appropriately models the change 183 in variance over the response scale: as mean reporting rates approach 100% or 0%, the In a Bayesian framework, the MCMC sampler produces a posterior distribution of 207 likely parameter values, which we summarise using 95% credible intervals. Where necessary, 208 we also calculated the ratio of posterior samples below zero relative to those above zero.
209
Ratios above one indicate that more posterior samples were below zero than above it, while 210 ratios below one indicate that more posterior samples were above than below zero. Larger 
Results
216
We first examined performance in a classical SDT framework. We found no significant There was also no significant interaction between Stimulation and Light on d'
221
[F (1, 20) = 1.04, MSE = 0.04, p = .319,η 2 G = .000], see Figure 1a . no light trials (c = 0.87). Importantly, there was a significant interaction between Individual dots indicate mean response rates for individual participants.
Bayesian multilevel model 241
The Bayesian GLMM proved notably different from the repeated measures ANOVA on 242 reporting rates (see Table 2 and Figure 3) . The strong effect of Touch on reporting rates was 243 consistent with the ANOVA, but the model also suggests that there was a small increase in More importantly, the model also suggested that some Stimulation effects were also Critically, there was little evidence of an interaction between Stimulation and Touch.
261
The posterior density spanned zero, with only a low probability of the parameter being opportunities for the light to boost responses to perceived somatosensory stimulation.
302
Our results do come with some caveats. First, our comparison of active versus sham 303 ALPHA TACS AND SOMATOSENSATION 17 stimulation would not allow us to make concrete statements about the specificity of 304 stimulation at a particular frequency, since we stimulated only at a single frequency. Second, 305 since we did not record EEG before and after stimulation, we cannot be sure that we directly 306 influenced visual alpha or somatosensory alpha rhythms. Finally, since we used only a single 307 pair of stimulation locations, we cannot necessarily distinguish between non-specific effects of 308 tACS stimulation and direct effects of stimulation on the specific rhythms of interest.
309
Overall, however, our results are consistent with tACS stimulation at 10 Hz over 310 somatosensory regions altering response bias in the SSDT, and thus provide support for a 311 direct role of alpha oscillatory rhythms in tactile perception.
